The current study is an endeavor for profound understanding some hormonal and biochemical constituents during induction of ovulation in anestrous mares by using domperidone (Dopamine antagonist). Fifteen anestrous pure Arabian mares divided randomly into 2 groups, group (1) five mares and serve as a control, while Group (2) ten mares treated with 1.1 mg/kg domperidone for 25 days. Ultrasonographic scan was performed twice per week for detection of ovarian activity and follicular growth. Blood samples were collected one month before the treatment for 3 times with 10 days intervals for detection of progesterone, and twice per week after treatment till 10 days after the end of treatment for determination of progesterone, estrogen and prolactin hormones in addition to total protein, total cholesterol and triglycerides, before and after response for treatment. Eight mares (80%) showed ovulation and CL formation from the domperedone treated group while 2 mares (20%) showed no large follicles formation till the end of the trial period. The obtained results showed a significant increase in progesterone, estradiol and prolactin concentration in treated group compared to control one at 3 rd and 4 th week from treatment, while cholesterol level showed significant increase in treated group compared to control at 3 rd week of treatment. And non significance change was recorded in protein and triglycerides levels. We can conclude that using Dopamine antagonist (Domperidone) is effective alternative for induction of ovulation in anestrous Arabian mares under Egyptian circumstances.
Introduction
Although, mares are a seasonally polyestrus with ovulatory activity being related to long days and light. Mares are often presented with a history of anestrus during the breeding season. The confusion associated with the long and variable transition from anestrus to cyclicity in mares greatly magnifies the complexity of efficient reproductive management for this category of mares Burns et al. (2007) . For the reason horse breeders prefer to breed mares as early as possible in the year, outside the physiological breeding season. Attempts must be made to stimulate follicular development and ovulation using exogenous hormones Medan and Al-Daek (2014). Several pharmacological protocols, including pituitary extracts, GnRH, progestogens, and dopamine antagonists, have been designed to reduce the length of treatment Nagy et al. (1999) . A few studies investigated the role of dopamine in the control of reproduction in mares, but it has been recorded that dopamine concentration in cerebrospinal fluid is higher during the anovulatory than during the breeding season (Melrose et al. 1990), and it is inversely related to prolactin (PRL) plasma levels (Johnson, 1986) . Moreover, dopamine receptors have been recently observed on both theca and granulosa cells, as well as a higher PRL level in fluid of follicles>20 mm of diameter, correlated with dopamine seasonal variations (King et al. 2008). Donald et al. (2015) showing that prolactin treatment, or inducement of high prolactin secretion by means of antidopaminergic agents, in winter can induce ovarian activity and ovulation in seasonally anovulatory mares. Beginning with dopamine antagonist treatment when follicles were 25 mm in diameter resulted in a significant advancement of cyclicity in non-phto-stimulated mares. Pregnancy rates after artificial insemination of treated mares were similar to those of untreated animals (Panzani, et al. 2011 The aim of this work is study the effect of using domperidone in the induction of cyclicity in anestrous mares under Egyptian circumstances.
Materials And Methods
Experimental animals and housing:
The current study was performed on (fifteen anestrous pure Arabian mares) located in different private stud farms in El-haram, Giza, Egypt. Mares were 3-15 years old, with an average weight 400 kg. Mares were under ambient lighting before and during the study. They were kept in boxes with possibility of access into paddocks during the day. Mares were found free from pathological conditions after a complete breeding soundness evaluation and were considered in deep anestrous on the basis of the following criteria: (a) plasma progesterone (P4) concentration below 1 ng/ml in three samples taken at 10 days intervals, (b) uterine and cervical tone, detected by clinical and ultrasonographic examinations, consistent with anestrous condition and divided randomly into 2 groups: Group (1): five mares and serve as control. Group (2): ten mares treated with domperidone "treated group".
Nutrition and treatment:
The animals were fed Egyptian clover (Trifolium alexandriunm) and legume hay.
The animals were provided with concentrated ration and wheat straw in amounts sufficient to maintain body weight and had free access to water and mineralized salt. Domperidone treated mares (Group 2), (n = 10 ) dosed daily with 1.1 mg/kg domperidone (Motilium, 10 mg tablets, Janssen-Cilag S.p.A., Egypt) for 25 days.; while control group (Group 1), (n = 5) received no treatment.
3. Ovarian examination:
Ultrasonography was performed using real time B-mode scanners (Esaote Mylab30-Netherlands) equipped with 5-7.5 MHz frequency LV513 linear-array rectal transducer, The scanner have a built-in electronic caliper system for measuring distance, area and circumference, angle and auto follow measurements. Ultrasonic gel (Carboxymethylcellulose) was used as a lubricant during scanning. Ultrasonographic scan was performed once every 10 days for detection of anestrum then twice per week for detection of ovarian activity and follicular growth after beginning of treatment.
Blood sampling and hormonal assay:
As mentioned above, in order to assess the reproductive status and to confirm the anestrous condition, one month before the beginning of the treatment three blood samples were collected at 10 days interval for progesterone determination. During the treatment, and until 10 days after the end of treatment, blood samples were collected twice per week. Blood was collected by jugular venipuncture followed by centrifugation at 3000 rpm for 10 minutes to obtain serum then kept in deep freeze at (-18º C) for hormonal assay and biochemical analysis. Blood samples were collected during anestrous phase and after response of treatment with appearance of mature follicle on the ovary.
Biochemical and hormonal assay:
Serum samples were used for determination of progesterone, estrogen and prolactin hormones according to [Tietz (1995) Each mare in the groups considered as anestrous according to the results of serum progesterone level (˂1.0 ng/ml in all mares) and diameter of the largest follicle at the start of the treatment (11.50±0.34 mm for treatment group and 11.50± 0.35 mm for control group). Ultrasonographic scanning revealed presence of small follicles on both ovaries with diameters less than 20 mm (Fig. 1-A) . Ultrasonography was performed twice per week to find out the progress of follicular growth concurrently with administration of domperidone. The response for domperidone treatment was evaluated through detection of growing follicles that reached to over 25 mm in diameters (Fig. 1-B) and large follicles over 35 mm (Fig. 1-C) then detection of ovulation and CL formation (Fig. 1-D) . The response for treatment was recorded in 8 mares while 2 mares showed no large follicles formation till the end of the trial period. Evidence of CL formed after ovulation.
Biochemical and hormonal Assay:
The animal chosen for the study subjected to progesterone analysis for 3 successive blood samples 10 days apart the obtained results were 0.45 + 0.06, 0.52 + 0.04 and 0.47 + 0.05 ng/ml, respectively as shown in table (1). Serum estradiol concentration increased gradually after 1 week from the beginning of domperidone treatment and showed significant increase (P < 0.001) at 3rd and 4th week compared to control group, as seen in (table 2) . In treatment group, serum prolactin concentration began to increase from the first week of treatment and was significant at 3rd week (P < 0.05) and 4th week (P < 0.001); of treatment, while in control group there were no significant increase in prolactin hormone as seen in (table 4) . The serum total cholesterol showed significant increase (P < 0.001) and (P < 0.05) in the 2nd and 3rd weeks respectively, as seen in table (6). 176.00 ± 2.45 **: (P < 0.001); *: (P < 0.05). Triglycerides showed non significant difference between treated and control groups as seen in table (7). 
Discussion
The current study was applied for using a nontraditional treatment for anestrum in Arabian mares in Egypt. It included using of dopamine antagonist (domperidone) in mares showed small follicles on the ovaries that were less than 20 mm in diameters with absence of CL, and serum progesterone level was less than 1 ng/ml. the obtained results demonestrated that, the majority of mares (8 mares) showed a response to treatment through appearance of larger follicles, mature follicles followed by ovulation, through the treatment period, while 2 mares showed no response till the end of treatement. These results similar to that obtained by (Panzani et al. 2011 ) who has have used dopamine antagonist (sulpiride). The same results were mentioned by (Brendemuehl and Cross, 2000) who have used domperidone treatment which resulted in development of follicular growth that happened 14 days from the beginning of treatment. The exact mechanism of action of catecholamines, dopamine in particular, on follicular dynamics is not known but is believed to involve regulation of prolactin as pituitary production of prolactin which primarily regulated through inhibition by the neurotransmitter dopamine (Cross et al., 1995) . The explanation of the response to the treatment with dopamine antagonist varied in the hypothesis, in the current study, prolactin and estradiol serum levels began to increase after the first week of treatment that indicated follicular development as a result of inhibition of dopamine and increased stimulation of gonadotrophin receptors on the ovary, these results were potentiated by the results of recorded that, beginning with dopamine antagonist treatment when follicles were 25 mm in diameter resulted in a significant advancement of cyclicity in nonphoto-stimulated mares. The serum total cholesterol showed significant increase (P < 0.001) and (P < 0.05) in the 2nd and 3rd weeks respectively may be due to the need for dragmatic changes in the hormones levels and as known the cholesterol is the precursor of many hormones. Oral administration of domperidone for 14 days caused a significant increase in serum prolactin levels in mature female rats. concluded that, increase progesterone concentration by two administration of P4 affected ovarian cyclicity in anestrous mares, and synchronized follicular waves and ovulation. The obtained results showed non-significant difference in serum total protein and Triglycerides levels between treated and control groups this may be due to balanced ration that matches with the requirement that offer to the mares in both groups Benjamin (1979). However, Ali et al. (2004) reported that the level of serum total protein were comparatively lower in infertile mares when compared with those in estrual and regular breeder mares. We can conclude that using Dopamine antagonist (Domperidone) is effective alternative for induction of ovulation in anestrous Arabian mares under Egyptian circumstances.
